[Abstract] Leptolyngbya boryana (L. boryana) (formerly Plectonema boryanum) is a versatile, filamentous cyanobacterium that has the ability to fix nitrogen under microoxic conditions and to grow heterotrophically with glucose in the dark, providing an excellent system to investigate photosynthesis, nitrogen fixation, and their regulatory mechanisms. While L. boryana is not naturally transformable different from the unicellular cyanobacterium Synechocystis sp. PCC 6803, it can be transformed by electroporation. Here we describe the transformation of L.
http://www.bio-protocol.org/e1690 Vol 5, Iss 24, Dec 20, 2015 7. The cells on the filter are suspended in a small aliquot (500 µl) of sterilized water ( Figure 2D ) and the suspension is transferred into a microcentrifuge tube (1.5 ml) to store on ice until pulse application (Note 3). 8. A small aliquot (50 µl) of the suspension used for pulse application is dispensed into another microcentrifuge tube (Note 3) and the concentrated plasmid solution (typically 10 µl of 2 µg µl -1 ) is added to the tube and mixed well. 11. An aliquot (350 µl) of BG-11 liquid medium is added to the cuvette and the cell suspension is recovered with the blue tip of a P-1000 type micropipette dispenser ( Figure 3A ) to spread onto a Hybond N+ filter overlaid on a BG-11 agar plate without antibiotics ( Figure 3B -C).
http://www.bio-protocol.org/e1690 Vol 5, Iss 24, Dec 20, 2015 13. The Hybond N+ filer is transferred onto a new BG-11 agar plate containing appropriate antibiotics (final concentrations are shown in Table 1 
Representative data
Representative results in targeted gene disruption are shown in can be used (Fujita et al., 1992; Fujita et al., 1996 , Fujita et al., 1998 Kimata-Ariga et al., 2000) .
2. To suspend cells on an agar plate, we use a sterile bent glass rod that is used for spreading Escherichia coli cells in transformation.
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http://www.bio-protocol.org/e1690 Vol 5, Iss 24, Dec 20, 2015 3. Concentrated cell suspension may be too viscous to dispense by a normal micropipette tip. Thus, we prepare special tips (both of P-1000 and P-200 tips) by cutting the ends of normal tips with scissors (to be a diameter of approximately 2 mm) and used them for handling dense cell suspensions. These tips are autoclaved (121 °C, 20 min) before use.
4. In the original procedure (Fujita et al., 1992) , 1 mM HEPES-KOH (pH 7.5) and 10% (w/v) glycerol were sequentially used for washing cells. We recently found that using water instead gives essentially the same results as described here.
5. Insufficient washing of cells and/or impurity of plasmid preparation may cause arc discharge in pulse application, resulting in transformation failure.
6. Original settings were; voltage, 1.25 kV; capacitance 25 µF; and resistance, 600 ohms (Fujita et al., 1992) . Using another electroporator (BTX Electro Cell Manipulator 600), the settings are; voltage, 1.45 kV; capacitance 50 µF; and resistance, 256 ohms.
7. While only single recombinants may be isolated in one experiment, double recombinants can be eventually isolated in further trials (Figure 1 ). However, if double recombinants are never isolated even after many times trials of transformation, it is probable that the target gene is essential for growth under the conditions. 8. Differentiation from a single recombinant to a double recombinant has never been observed even though many times of subculturing. 
